Abstract-Attention Deficit Hyperactivity Disorder (ADHD) is the most frequent brain disorders in children.
I. INTRODUCTION
An ADHD syndrome is a critical medical problem for children. An ADHD child brain and its activities are different compare to normal child. An ADHD child syndrome leads to lose interest on any activities. The syndrome problem affects child at home, at study location, surrounding friends. Children has trouble to pay concentration, careful listen, follow instructions, sit quietly, simply stay for instructions. ADHD children struggle more in their daily life and it happens often. The most significant factor in this regard is to analyse the issues related to disorder and find the suitable remedy for the problem. This survey combines all the features related to ADHD disorder and some suggested solutions to the problem. There is a requirement of some sort of tool/application/game/analysis method to diagnose and to give treatment for ADHD. In an advanced technology robots are assisting children in learning process [1] .
This survey is an opportunity to discover in depth about ADHD. The assessment related to ADHD leads to become close understanding of disorder, the current state, current/past work, symptoms, and solution techniques/methods of the disorder. ADHD symptoms are like anxiety, depression, self-injury etc. Considering these symptoms the motivated factor in this regard is children are facing the problem of ADHD, if it is not diagnosed and treated it continuous in adulthood too. In adulthood if the person is having all these symptoms then it leads to more complicated problems in her/his life for instance accidents, crime, angry etc. This is a significant area (ADHD) need to study the disorder and must provide necessary treatment for problems. The paper summarizes many fields which are related to ADHD.
II. DIFFERENT DIAGNOSIS METHODS FOR ADHD
In this section, we present the classification of different diagnosis methods for the ADHD disorder. Some techniques were introduced as a solution to ADHD. It does not require any blood sample, brain scan or any genetic screening procedure to diagnose the disorder. Moreover there is no specific test to identify disorder. Even it is difficult for doctors to evaluate and forecast the disorder before suggesting any medicine. The disorder is related to biology and brain, and need to remember it is not at all your fault. Some specific symptoms of disorder are simple to identify than other disorders or symptoms. Need to conduct diagnosis procedure followed by 
A. Summary of adhd based on attention
Kids are distracted when they have trouble in attention, concentration and difficult to stay on single task. When students have less attentive they may fail to listen directions, miss details, and the task is incomplete. Students look like absent minded and forgetful. The study [3] investigates the relation among preschool teaching faculty in addition to this sample of preschoolers also investigated. Table 1 gives the Summary of ADHD using Attention.
In ADHD attention is the crucial factor, children who are having disorder struggle to pay concentration at home, school. The work [3] gives importance for preschool children (147 male, 132 female), proves that the children whose close attachment with teacher secured good action, vision and listening skills. A single sweep analysis [4] method applied on 25 controlled and 25 ADHD boys and proved it is a sensitive method for investigation it has another advantage is group specific distinctions can also be measured. The crucial factor of ADHD is stress; Padmaja in their work [5] concentrated on stress using socio mobile data. And they identified features (closeness, eigenvector, and centrality) which boost stress level only in adults. As children grow they should adjust for each new environment, it is important too, work [6] describes developments in children while asking questions by designing schemas, and special case children were not included in homogeneous sampling. Using Deep Belief Network and greedy method Saeed [7] proved there is a maximum ADHD prediction accuracy can be achieved and that can be compared to other methods.
B. Contribution of neuroscience for adhd diagnosis
Moreover ADHD is brain related disorder. Neurologists found that problems such as anxiety, moody anger, and emotion are all results of defected neurotransmitters. Brain is divided into four blocks named as Frontal Cortex, Limbic System, Basal Ganglia and Reticular Activating System. All these parts are actively participates in ADHD patients. The research [8] shows how brainstem responses were collected and proves that these signals reduce mistakes while evaluating samples. Table 2 gives the Summary of ADHD using Neuroscience. Human brain is the central processing unit of human body. In ADHD disorder brain and nervous system plays an important role. A Neurodevelopmental based work [9] using questionnaires for parents and children developed by Giovanna, investigated whether the child is having ADHD or not. An Immunological and neurotrophic markers [10] are used to find the risk level and illness which leads to ADHD, the drawback of the work is small number of high risk. An analysis of brain signals [11] is a crucial factor for ADHD, paraconsistent procedure provides 80% of kappa index for ADHD, and still there is a scope for improvement of sensitivity factor. To increase the attention and meditation [12] neurofeedback is the suitable technique, it requires the design of 3D game with multiple factors. The work [13] shows that both cox and multi-state model for bipolar disorder results looks parallel. The work [14] on Socioeconomic Status (SES) proves that the disorder investigation and treatment must start in very early age, and the not concentrated on the effects of SES. The research [15] on Metacognitive interventions initiates the improvement of writing skills in school children, and less importance is given on teachers spent time for narrative writing. The work [16] on Dysfunctional neural proved that the abnormality in interregional connections for ADHD children. The study [17] includes the blood samples to study brain activities, and proves that these brain abnormalities assist to detect ADHD. 
C. Classification of applications using eeg test/brain signals
Electroencephalography plays an important role to assess and evaluate the disorder of ADHD. Human actions are related to neural functions. Many researchers adopted this main tool to diagnose ADHD in their research. Applying of EEG signal is a familiar method towards the improvements in the sustained attention levels of children by designing videogames [18] . Table 3 gives the Summary of ADHD using EEG Test Signal.
The study [19] uses the symbolic dynamic procedure to detect ADHD in children, and results 86% of classification accuracy among AHDH and non ADHD children, input subjects number can be increased to get more accurate results. A research [20] on brain activity using EEG signals proved ADHD subjects are lower beta activations compared to non ADHD subjects, the study includes very less numbers subjects (total seven). The work [21] uses analysis of magnetoencephalographic data to record the brain state during idle and active mode, method can be improved by considering more number of dataset (current is 8). The work [22] proves the stigmatizing nature is very sensitive in teachers compare to other participants, the work not included teacher's background such as education, training etc. The study [23] analysis of EEG data uses mutual information and the classifier achieves 85.7% accuracy to detect ADHD in children. The work [24] uses dynamic deep learning technique to segregate the ADHD and ASD patients separately in very less time duration with 96% of classification rate. The study [25] uses EEG signal to identify ADHD and achieved high accuracy of 87.5% in rest state. The work [26] designed an unsupervised learning algorithm with game using multiple levels, each level gives result as average and it leads to more accurate result for different levels.
D. Classification of applications using feature selection
A variety of features related to ADHD may impair the daily life functions of children and adults. It is crucial to select accurate features in each method. A research [27] on characterization of ADHD using integrated feature ranking and selection and achieved minimum number of features in the last mode by applying novel integrated feature ranking and selection framework. Feature selection method using Relief algorithm and verification accuracy to classify ADHD [28] and achieved higher accuracy. Table 4 gives the Summary of ADHD using Feature Selection.
The work [29] uses a concept called feature selection to divide ADHD and non ADHD patient's features, and it gives less importance for changes in EEG features. The work [30] gesture recognition model allows finding behaviour patterns which are defined by physicians and provides a satisfactory result. The study [31] compared cobalt level in urine sample, result proved that cobalt is not at all responsible for the presence of ADHD disorder. The study [32] uses EEG and wavelet analysis to construct a model which is capable to separate ADHD and non ADHD with 94.74% accuracy. The work [33] uses quantitative data to list students profiles, the profiles leads to identify where students finding difficult to linguistic, cognitive and environmental natures. 
E. Classification of applications using genes study
Researchers even proved that there is a strong relationship/association of genetics in ADHD. A research carried out by Emili Banerjee [34] gene interaction related to ADHD, and proved 95% CI risk of ADHD. Table 5 gives the Summary of ADHD using Genes Study
The study [35] called prioritization of candidate genes for ADHD which involves neurotransmitter, nervous system and gives result as 16 candidate genes for future replication. The work [36] involves total of 238 cases and in this only 57 cases were matched. Two major types of implicit learning methods are sequence learning and spatial contextual learning. The sequence learning methods is type of repeated occurrences of experiences and spatial contextual learning is related to spatial relationship. A research [37] conducted on preschool children using implicit learning method and achieved tremendous difference between ADHD and non ADHD children. Table 6 gives the Summary of ADHD using implicit learning.
F. Classification of applications using implicit learning
The work [38] uses implicit knowledge on people to identify who gained the knowledge and who are not, here the triple response time is neglected. The study [39] shows the child art psychotherapy is the method to diagnose anxiety, behaviour and ADHD disorders in 28%, 25% and 21% respectively.
G. Classification of applications using virtual reality
Virtual Reality (VR) is an interactive method especially for ADHD children, in assistance with computer children may feel they are in the real world. This is one of the crucial tools as a solution to disorder. VR is the realistic and an instant action for children. A research [40] is a treatment procedure for ADHD by designing an interface in assistance with P300 and VR, and achieved average error rate below 30%. In VR brain computer interface is a method, in assistance a system is designed with six subjects and achieved error rate below 0.30 [41] . Table 7 gives the Summary of ADHD using Virtual Reality.
A work [42] uses virtual reality to assess and test ADHD, result shows deeper level of diagnosis, this can be enhanced using feature extraction of eye tracking and EEG data. Another novel method [43] uses virtual reality to assess ADHD, results are verified with different aspects, the large scale verification need to do.
III. DIFFERENT APPLICATION FOR ADHD
In today world children are addicted to mobiles, it is a serious issue. Different types of applications are designed with various electronic devices including computer and mobiles. Among many SanppyApp is the application designed for ADHD children and adults, and shows how to balance risk in addition providing health information [44] . Table 8 gives the Summary of ADHD Applications.
The work [45] designed a video game, which shows the combination of AR and DGBL makes inclusion of children towards learning process, need to test the game with different environments. The study [46] uses video game for 20 kids and result shows that students are motivated towards learning process, further need to observe AR and DGBL and game design principles need to be tested. The work [47] multi touch surface assists to improve concentration and impulse control, proper conclusions not taken. The study [48] uses robot to observe human behaviour and achieved 80% accuracy, need to remove some of the restrictions. A cross word puzzle game [49] helps to improve certain skills in children, enhancement to current system is expanding the game with new set of feature. The approach [50] proposes gene set analysis procedure to detect any nominal effects, the limitation is usage of the system is not appropriate. A framework [51] Web Health Application for ADHD Monitoring (WHAAM) supports to count and measure the behaviour parameters of ADHD. A method [52] adaptive neuro-electrostimulation used to improve children attention, memory, functions and behaviour for ADHD disorder. Using the web [53] data about ADHD provides features of disorder, the method provides awareness among people. A video image [54] method applied on children aged between 3-6 with different stages, results shows that there is a remarkable change in stage 3, and these data can be used in clinics for the analysis of disorder. The functionality of the system in various aspects, Clinical trial need to be added
IV. DIFFERENT CLASSIFICATION METHODS FOR ADHD
One category of classification is in terms of ADHD children and non ADHD children. Another classification involves diagnosing the disorder using real and simulated data. A test called statistical independence [55] assists to diagnose the ADHD problem efficiently between predicted and real data samples. Table 9 gives the Summary of ADHD Classification methods.
A work [56] uses 56 ADHD patients among then 26 age child and 26 are adolescents, the results shows different behaviour patterns for hyperactivity and impulsivity. The method [57] uses neural network to identify the different types of ADHD, LVQ2NN gives 80% and GA-LVQ2NN 95% of average accuracy. An auditory visual stimulation [58] system shows there is a difference between ADHD and non ADHD children, and ADHD children show decreased attention over time. A method two way ANOVA [59] is used to find the differences between ADHD and non ADHD children, results shows there is a significant difference between them in response time, need to record speed of visualization it gives more accurate result. An AutoRegressive (AR) [60] mechanism assists to categorize ADHD and non ADHD with 85% to 95% accuracy. Applying Deep Bayesian [61] network method the features such as control, inattentiveness, hyperactive, combined are analyzed and proved is the best method for classification. A machine leaning techniques [62] such as Classification and Regression Trees (CART) and Chisquare Automatic Interaction Detector(CHAID) is used to classify ADHD and OSA, result shows that CART method is better computational procedure compare to CHAID. The work [63] uses emotion recognition data to classify ADHD, ASD and control group based on response time, results shows 90% of accuracy for classification. An angular velocity sensors and acceleration [64] method used to compare the hand movement of ADHD and healthy children, results are represented using radar chart, need to include more subjects for the analysis of the problem. Using Hemodynamic [65] responses and the children reaction time classified ADHD and non ADHD children, less comparison is done on hyperactive-impulsive. Modified dual tree [66] complex waveform technique is used to differentiate ADHD and normal children using three methods (Frame Difference, Pixel by Pixel Method, Image XOR) , among them Image XOR takes very less time for computation. An EEG mapping and brain connectivity [67] used to study the abnormalities of ADHD children, and results shows a deviation in brain map for ADHD compare to non ADHD children. A novel feature extraction [68] method uses Extreme Learning Machine to classify ADHD and non ADHD children, There are plenty of remedies were prescribed by different methods for ADHD, they might be and might not be best solution. A framework called Biofeedback based games [69] for children as a universal remedy for disorders, the method gives feedback to teacher the mood of student, then the teacher regulate the teaching in an optimal path. Table 10 gives the Summary of ADHD Solution methods.
An IOT [70] is an important tool for adult ADHD patients, tool assists adults by recording daily activities in mobile, and provides a better quality of to ADHD patients. Using EEG signal [71] cognitive capability of ADHD children were improved by 99.9%. An augment reality [72] game assists ADHD children improve over the disorder, by providing interest, problem solving capability and susses in academics, need to add more levels for the existing game. Brain computer interface [73] game allows sustaining attention in ADHD children, results shows control of inattention, impulsiveness, good attitude in learning activities, decreasing disorder nature. A serious game [74] antonym assists to increase the attention on focused elements in everyday life for ADHD children, yet need to implement more mini games with other activities.
VI. CONCLUSION
An ADHD disorder is the crucial problem in medical field for human being. It leads to many serious problems such as anxiety, depression, unfamiliar surroundings, difficulty in learning, etc. Patients require a proper treatment in the early of the disorder, else it creates a major trouble in future. Enormous work is done on ADHD, many research work completed, and still there is a scope for better solution for ADHD. The survey on ADHD includes combination of diagnosis/evaluation/analysis and treatment methods. Here it is summarised and categorized into different groups. The paper focuses on diverse areas of diagnosis and solution methods. The grouping may lead to add new diagnosis and treatment method in future. The different areas of research on ADHD are consolidated in here. It assists to enhance the diagnosis and treatment procedures further. The classification made in this paper may assist researchers to view ADHD problem in a broad sense. 
